The diverse bacterial origins of the Arabidopsis polyamine biosynthetic pathway.
We functionally identified the last remaining step in the plant polyamine biosynthetic pathway by expressing an Arabidopsis thaliana agmatine iminohydrolase cDNA in yeast. Inspection of the whole pathway suggests that the arginine decarboxylase, agmatine iminohydrolase, N-carbamoylputrescine amidohydrolase route to putrescine in plants was inherited from the cyanobacterial ancestor of the chloroplast. However, the rest of the pathway including ornithine decarboxylase and spermidine synthase was probably inherited from bacterial genes present in the original host cell, common ancestor of plants and animals, that acquired the cyanobacterial endosymbiont. An exception is S-adenosylmethionine decarboxylase, which may represent a eukaryote-specific enzyme form.